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 less geometrical." No doubt in making these comments he had in view
 the construction of Apollonius, Bk. II. 4, which, depending on Bk. I. 55,
 must be considered theoretical rather than practical. Whether Newton
 would have remained of the same opinion if he had been acquainted with de
 la Hire's beautifully simple construction is open to doubt. He then applies
 the above question to the solution of the two classical problems, " To find two
 mean proportionals between two given lines " and " To trisect a given angle."
 The whole of the Appendix is extremely interesting, dealing as it does with
 the opinions of the Ancients as to whether conics ought to be admitted
 in geometrical constructions. Certainly Apollonius in his construction of a
 normal in his fifth book does not hesitate to make use of his proposition in
 Bk. II. 4 quoted above. JOHN J. MILNE.

 REVIEWS.

 Non-Euclidean Geometry. By J. L. COOLIDGE. Oxford Univ. Press. 291 pp.
 Among the many excellent treatises on non-Euclidean geometry which have

 appeared in the last decade, Mr. Coolidge's treatise will deservedly attain a high
 position. It is, however, somewhat disappointing to find that our American
 cousins have outstripped us of recent years, although last century, with the
 exception of Halsted, we had the monopoly in this branch among English-
 speaking races. Unlike some other writers on non-Euclidean geometry, Coolidge
 devotes himself mainly to the metrical aspect of the rejection of Euclid's fifth
 postulate, over which we can imagine Euclid himself spending many sleepless
 nights and finally asking for it to be granted, and thrusting it in all its hideous
 length among his assumptions. What a change might have been in geometry if
 only Euclid had realised-as we do now -the possibility of the falsity of this
 postulate! Nowadays, nearly all grant this, and we wonder whether some
 writer will not try to develop a geometry excluding the fourth postulate also !
 The writer has tried it, but the generality of the results was so very wide and
 difficult to visualise, that this, coupled with want of time, prevented further
 development.

 This treatise, however, must be read to be appreciated. It will be heartily
 welcomed by all students of geometry, and should be studied by all teachers of that
 subject. The author begins from the point-concept, and builds up his metric in a
 very neat and convincing manner. The only general criticism is a mild wish that
 the author had developed the three hypotheses (elliptic, parabolic, hyperbolic) in
 a more symmetrical manner: for their differences as far as equations are
 concerned is simply a slight difference in the trigonometrical functions used.
 But this is only a pious wish. Possibly-if we may be allowed a personal
 preference-the chapter on Line Geometry has appealed to us most, perhaps
 owing to our private bias. The number of misprints is very small. The index is
 good and the preface very interesting. It is a book to be welcomed.

 J. N. FRANKLAND.

 Text-Book of Hydraulics. By G. E. RUSSELL. Hy. Holt & Co. (England:
 Geo. Bell & Sons). 1909. Pp. vii + 183.

 This compact treatise begins with a very simple introduction, describing
 the main principles found in most text-books on hydrostatics. These sections
 are, perhaps, somewhat unnecessary, for a student competent to benefit by this
 volume should know those principles before he comes to such advanced work as is
 given here. The writer then discusses Bernoulli's Theorem, and this is the
 real beginning of the book, for upon this theorem the author has based the
 whole of his work. Here every teacher of experience will agree most heartily
 with him, for this is the very foundation of all theoretical work, such as is
 taken in the more advanced classes in our large Technical Schools and Univer-
 sities. Whether the author is wise to divorce entirely the practical from the
 theoretical we are not so sure. It is, as we know from experience, very difficult
 to keep the practical aspect sufficiently before a class of students in handling the
 subject. Hence to have to refer to technical treatises for illustrations of actual
 tnachines in ordinary engineering practice is more open to question. We think
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 that the value of the book-excellent as it is-would have been enhanced if

 photographs of some of the essential parts of some typical machines had been
 inserted. Perhaps, if the author had done this, he might have been more
 tempted to omit some of those very long (and useless (?), except as a
 mathematical exercise) formulae which adorn the section on non-uniform flow.
 After all, these formulae are only empirical and approximate. After the chapter
 on Bernoulli's Theorem, the author proceeds to discuss the discharge through
 various orifices and pipes, and then passes to the flow in open channels.

 The chapter that interested us most-and we think of most value in these
 modern days of turbine and centrifugal pumps-is the last, on Dynamic Action
 of Jets and Steam, and this chapter is well written. It leaves us with the feeling
 that we should like to know more. We wonder when a writer will be found who

 will give the full theory of the modern centrifugal pump?
 The book closes with an excellent appendix, giving many useful tables of

 constants, etc. The examples are numerous and well chosen, the misprints few.
 But the author is guilty of many split infinitives. The book is to be welcomed
 as an excellent attempt to lay down the main principles of hydraulics in a
 logical and clear fashion. The author has an easy style, making the book very
 readable; and the ordinary student of hydraulics will benefit greatly by its
 production. J. N. FRANKLAND.

 Une Equation sur le Canal Maritime de Suez. By His Excellence
 SABER PACHA SABRY. Cairo. 1910.

 The Suez Canal reverts to the Egyptian Government in 1968. The company
 are endeavouring to obtain an extension of their concession until 2008, bidding
 certain advantages in return.

 The present pamphlet is an attempt to ascertain the comparative value of the
 terms offered by the company, as compared with the value of the 40 years'
 concession asked for. It is evident that the uncertain element in the problem
 is the rate at which the revenue of the canal will continue to expand. Bearing in
 mind Napoleon's dictum that it is useless to try to see more than two years ahead,
 it appears obvious that the data are not sufficiently precise for a mathematical
 solution. The disadvantage to Egypt of a lack of proper maintenance during the
 closing years of the concession, and the possible loss to the canal within the next
 ten years of the lucrative mail and passenger traffic to the East, are circumstances
 outside the scope of algebraic calculation. One interesting point is that the
 author finds 9'52233 per cent. as the proportion of receipts which should be at
 once paid to the Government in return for the concession. He remarks that if
 we round this figure off to 9'5 we make the company a present of 17 million
 francs ! The second place of decimals is not always beneath notice.

 C. S. JACKSON.

 An Anomaly in Mathematics, as delivered in our Textbooks. By
 PIIILIP BURTON. Dublin, Sealy, Bryers & Walker. 1910. Price Is. 6d.

 In this pamphlet, a pamphlet clearly written and modestly expressed, the
 author raises and discusses a doubt as to the finality of that algebraic solution
 of the cubic equation which is usually, though unjustly, termed Cardan's solution.

 The doubt may be stated thus. The roots of the equation x3 -7x+6=0 are
 1, 2, and -3: but Cardan's formula gives for the roots the three values obtained
 by suitably pairing the cube roots in the expression

 ( 1OA%-Il3 / 10'1)- I
 (-3+ 33 -3 - /

 Must it not be possible, says the author, to exhibit the roots of the cubic in an
 algebraic form from which the numerical values may be more readily determined ?

 Mr. Burton has been at some pains to refer to the earlier authorities and he
 acutely points out that the reduction is spoken of by some writers as not to
 be effected, by others as not yet effected.

 He concludes by giving some of his own attempts at algebraic transformation,
 candidly stating that he has not attained his object-which, however, for certain
 metaphysical reasons, he deems attainable. 'The reasons which have led
 mathematicians to a different conclusion are in rough and brief outline as follows.
 The problem is to express a root of a (cubic) equation as an algebraic function
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